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Introduction
The theory of the firm is a central part of the (neo)classical microeconomic analysis. In the models of competitive markets, contestable markets and monopolistic competition, entries of new enterprises and exits of old enterprises change market structure and performance and are an important factor in reaching the long-term equilibrium in an industry. "Turnover processes are ubiquitous among plants and firms classified to an industry. They are also stable, explicable, and can be embraced within the traditional thinking based on market-equilibrium models that underlies the bulk of empirical research in industrial organisation." (Caves, 1998 (Caves, , p. 1975 .
Working on the basis of the models conditions for entries of new enterprises and exits from a market are examined. The micro-economic and industrial economic text-books are restricted to the handling of cases in which new enterprises fight for the entry on a given market with already existing firms. Here the lower costs of the enterprises which are already in the market obstruct the entry of new enterprises. "A barrier to entry may be defined as a cost of producing (at some or every rate of output) which must be borne by a firm which seeks to enter an industry but is not borne by firms already in the industry" (Stigler, 1968, p. 67) .
Most of the German contributions to the research on the foundation of a company are quantitative studies in business economics in which empirical determinants of foundations within an ad hoc developed reference framework are described. The transaction cost theory of Coase (1953) and its improvement by Williamson (1975 and 1989) supply a theoretical instrument to explain the foundation of firms. On this basis Picot, Laub and Schneider (1989) developed a theory which tries to explain the foundation of a firm. In this approach, too, the strong concentration on cost-theoretical interdependencies causes difficulties in explaining the genesis of firms, which develop completely (technically) new goods and (possibly) form new markets. In the long run however, these foundations due to technological change are what advances the structural change and development of an economy.
"Many of the persistently most profitable firms in the United States are companies which came into existence along with the products with which they are most closely associated, e.g. Kodak, Gillette, Kellogg's, Gerber, Campbell Soup, Polaroid, Coca Cola, Wrigley, and Hoover" (Mueller, 1991, p. 9 ). For such new enterprises, cost considerations are of smaller importance since they do not have to fight for market entry with competitors who are already present on the market. However, the same holds true for established firms that are successful on new markets with the continuing development of new products or even the complete conversion of their product program. Traditional (conglomerate) companies (like Siemens or Nokia) diversified into new markets, as for example microelectronics and telecommuniction.
Some old enterprises from the basic industry (above all the steel and mining sector) have switched to new products and new markets, especially in the telecommunication sector (e.g.
Mannesmann now taken over by Vodafone-Airtouch) or established themselves in a different market like tourism (e.g. Preussag by taking over Hapag-Lloyd, TUI and Thomson Travel) .
The relationship will be treated predominantly in the context of the product cycle models, with which regional developments are also explained (Markusen, 1985) . On the one hand the longer a firm is already existing in the market, it learns to decrease costs even more and increase efficiency. On the other hand, high profits can be obtained in the first phase of the product cycle but the danger of failure is great, too. Empirical investigations have already been able to show the influence of the product cycle´s phase in which the firm entered the market on its probability of survival (Agarwal, Gort, 1996) .
The research work reported here deals with the more pragmatic economic-political questions, and will neither try to prepare a general micro-economic theory of firm formation nor deal with the specific theories which try to explain the development of high-tech enterprises which enter the market in the first phase of the product cycle or follow basic innovations "in swarms" (Schumpeter, 1952) and form new industries. Our contribution is restricted to the analysis of the importance of new high-tech enterprises for structural change and the growth of employment in a region and to establishing factors for the development, survival and growth of these new firms. Since we regard only foundations within the hightech area, we cannot predict differences in the founding, innovative and cooperative behavior of firms in high tech compared with other industries.
We will first describe the data sources, which we had at our disposal and detail as well the used definitions of high-tech firms, entries and exits. The empirical analysis of survival probabilities of newly founded enterprises and their determinants follows. Then comes the part of the work for which the data had to be extracted from a survey and which deals with the innovative and cooperative behavior of new firms. Because of the limited space we will restrict ourselves to the description of the empirical results of the survey with regard to the cooperative and innovative behavior and development of newly founded firms.
Data Sources and Definitions
The data sources of this paper are the address d ata set of the Chamber of Industry and Commerce for Munich and Upper Bavaria about the registrations of businesses in selected high-tech industries and a questioning of some firms out of these addresses. The data set of the Chamber of Industry and Commerce serves for the registration of potential members.
Irrespective of the notification of the chamber fees, everybody having registered a business receives a salutatory writing from the Chamber of Industry and Commerce as well as later the chamber´s journal four times a year. Therefore there is (at least) a constant examination of the adresses set.
The disadvantages of the record of businesses at the Chamber of Industry and Commerce for the purpose of analysing the formation of firms have already been discussed frequently, particularly in context with the research work of the Institute for Sociology at the University of Munich which uses the same data set as we did (Brüderl et al., 1992) . New start-ups cannot be separated from the advertised takeovers and shifts of existing firms. But since we put in our analysis special attention on the regional effects, all firm entries in a region form in our opinion a suitable starting point. On the basis of the traditional model of a market equilibrium all changes in the structure of companies in a region should in the long run result in an adjustment to the optimal allocation of factors of production. It has to be considered, however, that the registration of a trade does not necessarily mean that it is exercised. Pseudo registrations of business and the existence of second jobs cannot be detected. They are assumed particularly with the small businesses. Additionally all managing partners are notifiable in partnerships so that with non-contemporaneous notification an allocation to the foundation of the same firm is not ensured. Because of the factors mentioned above a certain overestimation of foundations is probable. However in our opinion the error rate should not be large enough, -at least for the chosen high tech sectors -, to distort the statistical analysis systematically. A lot of the companies we interviewed in our survey which at the time of foundation often had no employee except for the founder himself have developed to a "real" On the o ther hand it can safely be assumed that certain foundations are underevaluated.
According to Harhoff/Steil this underestimation concerns "... primarily smallest businesses (so-called small traders)." (Harhoff and Steil 1997, p. 16) The following data of t he register of trade were taken by us from the data of the Chamber of Industry and Commerce:
Firm name and legal form of the company.
The location of the firm, available as the address with postal zip code. The addresses were assigned to the four planning regions, which form the chamber and governmental district, and to different structural types of regions, defined by the Federal Research Institute for Regional Geography and Regional Planning (BfLR).
Year, month, day of the registration of business, provided that this company was registered before 01.01.1985 and still existing afterwards or that it was newly registered after 01.01.1985. In the following we constitute this date as the date of foundation.
Year, month and day of exit of trade or rest of business activity. We used the exit of trade or an earlier date of rest as the date of abandonment.
The size of firm which assigns it to one of twelve size classes, namely: 0 employee, 1-3 employees, 4-6, 7-9, 10-19, 20-49, 50-99, 100-199, 200-499, 500-999,1000- 4999, 5000-9999, 10000 and more employees. We have concentrated our empirical analyses on firms in the high-tech sector. A technology-intensive industry is defined as a high-tech industry, if certain industry specific input or output indicators are satisfied which are usually used for differentiation, e.g. expenditures in Research and Development (R&D), employees in R&D or patents, turnover shares with product or process innovation. In the present investigation we have followed the recently often applied separation of technology-intensive sectors (see Nerlinger 1998) , based on an arrangement of "technology-intensive" goods by OECD (Gehrke, Grupp 1994) . Those branches of trades are named as (cutting-edge) high technology which have an intensity in R&D (expenditures in R&D referring to the turnover) of over 8.5 percent. These sectors are registerd with five-digits in the classification of industry (WZ 79).
The classification of the industries in the entire data set which we used to analyse the probability of survival of firms was done by the Chamber of Industry and Commerce. During the analysis of the questionnaire this allocation was corrected by us according to the enterprises´ responses referring to the products manufactured by them. This led in particular to a shift of a small number of firms from the manufacturing to the service sector.
The following industries were the ones with the most advanced technology in manufacturing (Table 2.1.) (under neglect of 23.30.0 "Nuclear material industry"): Gehrke/Grupp, but was included by us because of some -in our discretion -registered high-tech products among 24.6 "Miscellaneous Chemicals."
2) This industry is counted among high-order technology by Gehrke/Grupp.
Apart from these industrial sectors in manufacturing we considered selected technologyintensive service sectors (Table 2. 2.) just like in other available research studies (Nerlinger 1998 ). According to WZ 93 it concerns the following industries: 
Variation in Survival and Exit across High Tech Industries

The Basic Facts
The four planning regions located in the area under investigation Upper Bavaria, differ mostly in the type of region, the total population, the rate of employment, and the economic structure, because Upper Bavaria consists of an agglomeration area but also an urbanized area and two rural regions (see Table A1 in the appendix). New firms are founded as two or three times as often in the region of Munich as in others but are closed about just as frequently. This high correlation between entry and exit rates is already mentioned in some other studies (e.g. Dunne, Samuelson 1988) . In the service sector this ratio between entries and exits since 1985 varies in the diverse regions between 3.5 and 3.1. In manufacturing this ratio differs much more depending on the sector, in fact between 4.1 and 2.6 (see Table A2 in the appendix). Table A3 and A4 (in the appendix) and 
Longitudinal Aspects of Survival and Exit of High Technology Firms
Kiefer ( life can change during the life span, one needs another method for the measurement of life duration than simply the number of months. The conditional probability that a firm continues existing if it already has survived a certain time (e.g. one year) is of interest. The point at which a certain event occurs (here the firm exit) is, in accordance to assumption, subject to a certain probability distribution. Apart from the survival function the hazard rate function indicating the risk of a firm after a certain duration of life to exit at a given point of time is used.
Related to our data set in form of life duration -measured in months -of the more than 7700 newly established firms, that died during the period of investigation (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) or are still alive, we used the standard method for estimating a survival function, the product limits estimator proposed by Kaplan and Meier, because "the product limits estimator provides an efficient means of estimating the survival function for right-censored data." (Klein, Moeschberger 1997, p. 85) . Survival functions were calculated separately for subsets of the data. 1 Fig. 3 .4. shows that the probability of a company in manufacturing to survive a certain number of months is always greater than the probability of a firm in the service sector. The probability of a firm in manufacturing to live longer than 100 months for example is about 67 percent, in the service sector only approximately 59 percent. Fig. 3 .5. shows a clearly higher probability of survival of the legal form limited liability company (GmbH) in comparison to companies o f all other legal forms. Here, however, also the sectoral affiliation has an effect. Fig. 3 .6. shows a duration of life, which is longer on average in the region of Munich than in other regions. The probability of survival in the city of Munich, however, i s below the average (Fig. 3.7. ). 
GmbH
Furthermore it is remarkable that the probability to survive a certain number of months is below average for the sectors "Pharmaceutical Products" (24.4) and "Advertisement" (74. 
Determinants of Survival and Exit of Start-up Companies
One of the stylized facts regarding the dynamics of industries that has emerged from empirical studies is that the survival rates of firms are positively related both to establishment size and age (e.g. Evans (1987) , Phillips and Kirchoff (1989) , Audretsch (1991) ). Additional to these results the purpose of our study is to ascertain the relative importance of industryspecific variables and the characteristics of the region in explaining the time period between firm birth and its disappearance from economic activity.
Based on our data set a hazard duration function for the start-up companies in the high-tech industry in Upper Bavaria is estimated and then compared between the manufacturing and the service sector. The most important figure in the analysis of duration is the length of time that elapses from the beginning of some event ("entry") until its end ("exit") or until the measurement is taken, which may precede termination. The hazard rate λ (t) is the rate at which spells are completed after duration t, given that they last at least until t. A variety of tests suggested that the proportionality assumption embedded in this model was appropriate to our data. A negative/positive coefficient can be interpreted as decreasing/increasing the value of the h azard function and therefore indicates a positive/negative relationship with survival. For a more detailed discussion see Cox (1975) and Kalbfleisch/Prentice (1980).
The variables included in the X vector are described in Table 3 .1. (respectively 7 (manufacturing) / 3 (service)), see Table 2 Given that firm failure rates vary so extensively across industries, let's now turn our attention to the determinants of the hazard rates and inspect the regression results from the Cox Proportional Hazards Model in Table 3 .2.
First, the start-up size of the firms is found to be statistically significantly negatively related to the hazard rate. Only in size classes with a small number of firms the coefficients are not significant because of this. On the whole it can be said that the larger the firm's startup size the lower the risk of failure.
Second, the t -ratios of the coefficients for the variable rural area measuring the characteristics of the region are statistically significant at the 95 p ercent level in the manufacturing sector and in all industries. The effect of settlement in a rural area (referred to agglomeration area) increases the risk of failure by 33 percent (manufacturing sector) and 14 percent (total). Third, the hypothesis that the legal form of the limited company (GmbH) (referred to partnerships) reduces the risk of exit can be confirmed: On average for all branches the hazard rate for the "GmbH" is about 34% lower. Fourth, the t -ratios of the variable entry show no statistically significant result, the variable industry size is statistically significant at the 95 percent level in all industries, in the manufacturing and the service sector (e. g. for the manufacturing sector a one percental change in the number of existing firms in the industry increases the hazard rate by about 0.4%).
Finally, our hypothesis that the exposure of new firms to risk tends to be greater in cyclical downturns can only be confirmed at the 95 (90) percent level of significance by altering the dummy variable with a lead of three months in the service sector (in all industries). Note: a Exponentiated coefficients/hazard ratios are displayed. T-statistics in parantheses.
1) Industry Dummies statistically significant at the 95 percent level of significance.
2) Hazard ratios of the logarithm of the number of new (all) firms, see Table 3 .1.
3) Altering the dummy variable with a lead of three months the coefficient becomes statistically significant at the 90 (total) / 95 (service sector) percent level of significance.
While the results of this study confirm a lot of general findings of other authors (see e.g.
Mahmood (1992), Mata and Portugal (1994) , Audretsch and Mahmood (1995) ), they also point to the importance of establishment-specific, industry-specific and regional characteristics in shaping the post-entry performance of businesses. 
Interfirm Collaboration, Innovation Activity and Growth of Start-Up
Performance of innovation, collaboration and employment growth
Based on our data set a probit model is used to specify a relationship between a binary (0/1) dependent variable (no cooperation/cooperation) and a set of covariates, gathered in a vector X which explains the decision to cooperate with a firm or not. The set of parameters β reflects the impact of changes in X on the probability to cooperate. For a more detailed discussion see, for example, Greene (2000) .
The variables included in the X vector are described in Table 4 .1. Given that readiness to cooperate or not varies across firms and industries, let's now turn our attention to the determinants of this decision and inspect the regression results (column I) from the Probit Model in Table 4 .2.
First, the age of the firm is found to be statistically significantly negatively related to the dependent variable. Younger firms cooperate more often than older ones. Second, the t -ratio of the coefficient for the variable measuring the size of the firm is statistically significant at the 95 percent level. The effect of a rise in the size class of the firm increases the probability of cooperation by 11 percent. One-man-companies cooperate least. Here, as the interviews indicated as well, not only lacking interest but also time plays a role, which a single person is not able to afford for cooperation activity at the beginning of his business project. In the size classes up to 19 employees the proportion of cooperating firms doubles (from 40 to 80 percent), then it lowers slightly. Note: a Coefficients are the change in probability. T-statistics in parantheses. Likewise the growth of employment in a sector is the larger, the more companies executed product innovations. To that extent it is not surprising, that the sectors with the greatest share of innovating firms are also those with the greatest dynamic of employment. The proportion of the companies with innovations rises with their age. Since companies in the high-tech industries were founded g enerally with product innovations, it is not surprising, that the product innovation activity is less in young firms compared to old companies. The size class of employment has no influence on the range of innovation activity. In the manufacturing sector t he portion of product innovations is clearly greater than that of process innovations, in the service sector -with exception of the sectors " Computer and Data Processing Services"
and "Research and Development Laboratories" -it is the other way round.
The results don't give any hints, that a dependency between cooperation and innovation activity exists. In so far no innovation networks between companies can be detected. This conclusion is confirmed by the personal interviews with entrepreneurs, that did n ot recognize a (direct) relationship between their innovation activities and cooperations in R&D. The proportion of companies with innovations among cooperating firms is not greater than among non-cooperating firms. Our investigation doesn't find any hints for relations "from the local ‚milieu' to innovation through cooperation networks", either, as it is represented by a group of authors around R. Camagni -Groupe de Recherche Européen sur les Milieux Innovateure, GREMI -(Camagni 1991). Our results confirm scepticism expressed in other papers due to the importance of networks (Hellmer et al. 1999 ).
Cooperating partner and form of cooperation
The interviewed companies cooperate very strongly in production, mostly with firms with a complementary program of production, but also cooperation in research and development is mentioned by more than half of the firms (see Table 4 .3.). Cooperations predominantly with universities take place in R&D, this relation is greatest regarding the smallest firms. Cooperations with suppliers from the manufacturing and service sector are in nearly all industries at least as high as, often even higher than the cooperation with the customers, with exception of "Pharmaceutical Products". Already Oakey (1984) had found in his study that input-output linkages of high technology firms were generally large. The importance of local customers was low (p. 83). In our study nearness to ancillary industries, to service firms, and to research and development is regarded as very important by nearly half of the firms, intimacy to customers in only one third of all cases. Our estimations of the Probit Model in Links between companies and centres of research are analysed in several studies, most of them with the result that there is (mostly local) collaboration (see Prevezer 1995 , Audretsch and Stephan 1996 , Swann 1998 ). In our study we find that cooperation with universities -a specific type of R&D cooperation -are particularly strongly cultivated in the sectors "Pharmaceutical Products", "Surgical, Medical and Dental Instruments" and "Research and Development Laboratories". This last sector comprises most of the biotechnology industry.
Regarding both firm size and sector allocation this result is not surprising, since a high percentage of these new enterprises develops out of universities or research institutes.
Additional regression results verify these observations. In the cooperation with universities firm's age or size are no longer statistically significant, but the existence of an own R&D department and contacts to the university or the professorate are statistically significant at the 90 resp. 95 percent level. A change of the dummy variable (contact with (former) teammate/alumni) increases the probability of cooperation by 22 percent. In this context it is to be mentioned that additional estimations of other types of cooperation (e.g. distribution, marketing, production) led to no universally valid results.
2 Among the cooperating companies a location of the partner in Munich/Upper Bavaria is named as important by more than two third, a location in immediate neighbourhood, however, only by a quarter. These answers are absolutly comprehensible, if one considers, that the preferred form of cooperation for 80 percent of all firms is a personal collaboration based on confidence, whereas a cooperation in a common project is like a loose informal contact preferred by about 60 percent. If the cooperation is based on long-term written contracts (about 60 percent), the rights and obligations, and above all the allocation of the advantages of the cooperation, are usually laid down in detail.
Conclusions
In our paper the analyses of an extensive amount of data about start-ups and survival of firms in high-tech industries are connected with the results of a questioning of some of these firms to their innovative and cooparative behavior and the growth of employment.
Our analysis of entry and exit and of the survival of firms in high-tech industries leads first to the important result, that the hypotheses about differences between various industries in the duration of life of new firms and about the importance of the region of location for the probability of survival are confirmed. Much more enterprises are founded in the service sector than in manufacturing, but also many more of these start-ups die. The differences can already be explained with the differences in the necessary capital endowment, but furthermore it is to be noted that new products are developed particularly in the service sector and it is therefore attempted with many new foundations by trial and error, to find the " exact" niche in the Cooperations between start-up firms can rather be interpreted as a kind of mutual assistance, which results predominantly from personal contacts and in form of loose informal contacts. In the sector of R&D, where cooperations are particularly frequent, they refer predominantly to the cooperation with universities, and again personal relationships from the graduation and research assistance time of the entrepreneurs play a significant role. These personal networks, particularly in the sector of research and development, are the crucial reason for the higher proportion of cooperating companies in the region of Munich as well.
An important result of our work is thus also that cooperation networks formed with certain goals hardly exist. The cooperation form, which developed from the environment of entrepreneurs and according to specific sector conditions, should not be treated as equivalent to that type of innovation network, which is described as catalyzer of regional development in literature (Camagni 1991) and for which rational means of control are supposed. 
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